Yeast species of the Ogataea clade share the ability to grow with methanol as the sole carbon source Č adež et al., 2013) . In this clade, only O. salicorniae does not assimilate methanol . In addition to the 31 known species of Ogataea listed by , nine species belonging to this clade were described recently (Č adež et al., 2013) . Most species of Ogataea are associated with rotting wood, the external surfaces of leaves or insect frass, or as minor components of yeast communities on bodies of water and olive oil Koowadjanakul et al., 2011; Limtong et al., 2013; Č adež et al., 2013) .
External surfaces of leaves are a known substrate for yeast growth (Fonseca & Inácio, 2006) . Nutrients leaching from plant leaves include sugars, organic acids, amino acids, methanol and salts (Fonseca & Inácio, 2006; Péter et al., 2007) . Several yeast species exploit these substrates, and methanol-assimilating species form minor components of these communities (Péter et al., 2007) . Species of Ogataea were previously isolated from substrates, and it is suggested that these species utilize the methanol produced by pectin demethylation inside leaves and emitted through stomata (Fall & Benson, 1996; Péter et al., 2007) . During a study of the yeast communities associated with mango (Mangifera indica) leaves in the campus of the Federal University of Minas Gerais in Brazil, five strains of a novel methanol-assimilating yeast species were found. Sequence analysis of the D1/D2 domains and ITS region of the rRNA gene showed that these strains represent a novel yeast species closely related to O. allantospora, O. chonburiensis, O. dorogensis, O. kodamae, O. paradorogensis and Candida xyloterini (Ogataea clade). In this work, we describe the species as Ogataea mangiferae sp. nov.
Strains UFMG-CM-Y253  T (5CBS 13492   T   ) , 320, 321, 322 and 410 were isolated from external surfaces of Mangifera indica leaves collected at the campus of the Federal University of Minas Gerais at the city of Belo Horizonte, Minas Gerais state, Brazil. Fifty-six trees were sampled for this study. The yeast strains were isolated in yeast nitrogen base (YNB) supplemented with 0.5 % (v/v) methanol according to a two-step enrichment procedure described by Dlauchy et al. (2003) and Péter et al. (2007) . Mature leaves without sign of disease were collected from August to November of 2008. Approximately 20 g of leaves from individual trees were collected and processed using the two-step enrichment procedure. The leaves of each individual tree were put in 250 ml flasks containing 50 ml of the enrichment broth and incubated on a rotary shaker at room temperature (25¡3 8C) for 5-7 days. After the growth, 1 ml was inoculated in a flask containing 10 ml of the enrichment medium. After this second growth period, one loopful of the enriched culture was streaked on 0.5 % (v/v) methanol-YNB agar and incubated at 25 8C until yeast colonies developed. The different yeast morphotypes were purified by repeated streaking on yeast mould (YM) agar plates and preserved at 280 8C or in liquid nitrogen for later identification. The yeast strains were characterized by standard methods . Scanning electron microscopy was performed as described by Johann et al. (2012) . The yeast cells, asci and ascospores were viewed using a DSM 950 (Zeiss) electron microscope at the Center for Acquisition and Processing of Images (CAPI-ICB, Universidade Federal de Minas Gerais).
The ribosomal cluster region spanning the internal transcribed spacers (ITS), including the 5.8S rRNA gene, and the D1/D2 domains of the large subunit rRNA gene was amplified by PCR directly from whole yeast cells, as described previously (Lachance et al., 1999) . Sequencing was performed on an apparatus ABI 3130 automated DNA gene analyser according to the manufacturer's instructions. The sequences were assembled, edited and aligned with the program MEGA6 (Tamura et al., 2013) . The sequences obtained were compared with those included in the GenBank database using the Basic Local Alignment Search Tool (BLAST, http://www.ncbi.nlm.nih. gov). Trees were reconstructed from programs provided by MEGA6. Phylogenetic placement of the novel species was based on a neighbour-joining analysis of D1/D2 and ITS (when available) sequences. The bootstrap consensus tree was reproduced from 1000 iterations using 1372 aligned nucleotide positions.
A total of 41 yeast species were isolated from the 56 samples of mango leaves (Table 1) . Meyerozyma guilliermondii was the prevalent species, occurring in 20 different samples. Other species occurred at low frequencies, but most of them were not able to utilize methanol as the sole carbon source. The species Aureobasidium pullulans, Candida diversa (Saturnispora clade), Candida homilentoma (Hyphopichia clade), Candida quercitrusa (Kurtzmaniella clade), Candida insectorum (Yamadazyma clade), Candida bentonensis (Yarrowia clade), Candida pseudointermedia (Metschnikowiaceae), Candida rugosa (Kodamaea clade), Candida stellimalicola (Starmera clade), Candida tropicalis (Lodderomyces/Candida albicans clade), Cryptococcus heveanensis (heveanensis clade), Cryptococcus terrestris (terrestris clade), Cyberlindnera fabianii, Candida rhodanensis, Cystofilobasidium sp. (GenBank accession numbers KM275210 and KM275211), O. philodendra, Rhodosporidium diobovatum, Saccharomyces cerevisiae, Schwanniomyces polymorphus, Torulaspora pretoriensis, Trichosporon coremiiforme, Wickerhamomyces anomalus, W. sydowiorum and Yamadazyma sp. (GenBank accession numbers KM248523 and KM248524) were each represented by a single isolate. Cystofilobasidium sp. is a novel species related to Cystofilobasidium capitatum and Cystofilobasidium infirmominiatum. Yamadazyma sp. differs by 8 to 12 base substitutions from its closest relatives (Candida pseudoaaseri, Candida insectorum, Candida conglobata, Candida tenuis and Yamadazyma scolyti).
Methylotrophic yeasts were represented only by five isolates of a novel species of Ogataea and one isolate of O. philodendra. The occurrence of non-methylotrophic yeasts in these samples could be explained by the utilization of other carbon compounds present on the leaf surfaces. Probably, a third-step with methanol as sole carbon source in the enrichment technique used for yeast isolation could avoid the growth of most of these non-methylotrophic yeasts.
The sequences of the ITS region and D1/D2 domains showed that the novel methylotrophic species belongs to the Ogataea clade and is related to O. allantospora, O. chonburiensis, O. dorogensis, O. kodamae, O. paradorogensis and Candida xyloterini (Fig. 1) . The novel species differs in the D1/D2 domains by 12 or more substitutions from these Ogataea species. Analysis of the ITS sequence showed that the novel species differed from its closest relatives by more than 40 substitutions. The ITS and D1/D2 sequences of the five isolates of the novel species were identical. The name Ogataea mangiferae sp. nov. is proposed for this novel species.
The occurrence of O. mangiferae sp. nov. associated with the phylloplane of M. indica suggests that this novel species is an inhabitant of this substrate. Several species of the Ogataea clade have been described as associated with the phylloplane, such as O. allantospora, O. kanchanaburienis, O. nitratoaversa, O. phyllophila, O. saltuana and O. wangdongensis (Koowadjanakul et al.., 2011; Péter et al., 2011; Č adež et al., 2013; Limtong et al., 2013) . It is likely that these methylotrophic yeasts utilize methanol and other leaching carbon sources from the leaves, as suggested by Péter et al. (2007) . Phenotype-based separation of O. mangiferae sp. nov. from its closed relatives remains possible, as observed in Table 2 .
O. kodamae has a physiological profile almost identical to the novel species; however, this species does not utilize nitrate as sole nitrogen source, while O. mangiferae sp. nov. assimilates this compound. The description of O. kodamae was based on a single isolate, and this makes it unclear whether the negative utilization of nitrate is a species-or strain-specific physiological trait. In this case, sequencing of the D1/D2 domains is recommended to differentiate these species.
Description of Ogataea mangiferae Santos, Lachance & Rosa sp. nov
Ogataea mangiferae (man.gi.fe9rae. N.L. fem. gen. n. mangiferae pertaining to the plant species on which the species was found).
After three days on YM agar at 25 uC, cells are ovoid to ellipsoid (1.5-3.5|3.5-5 mm) and occur singly or in pairs. Colonies are cream, convex, smooth and glistening. Septate hyphae or pseudohyphae are not formed. Ascospores formation occurs after three days on yeast carbon base agar supplemented with 0.01% ammonium sulphate. Cells with protuberances reminiscent of conjugation are formed abundantly (Fig. 2) . Asci develop from conjugation between a cell and its bud. One to four hat-shaped ascospores are formed (Fig. 3) N-acetylglucosamine, hexadecane or acetone. Nitrate, nitrite and lysine are utilized as sole nitrogen sources. Growth on amino acid-free medium is positive. Growth at 37 uC is positive, but negative at 40 uC. Growth in the presence of 0.01% cycloheximide is negative. Growth on YM agar with 10% sodium chloride and 5% glucose is negative. Growth in the presence of 50% glucose is negative. Growth in
(f) (g) (h) and for C. xyloterini are from Suh & Zhou (2010) .+, Positive; 2, negative; S, slow; D, delayed; L, latent; v, variable; W, weak. 
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